Krüppel-like factor 5 promotes apoptosis triggered by tumor necrosis factor α in LNCaP prostate cancer cells via up-regulation of mitogen-activated protein kinase kinase 7.
Krüppel-like factor 5 (KLF5) modulates multiple cell processes in different cancers. It is frequently deleted and inactivated in prostate cancer and may exert a tumor suppressor function. However, how KLF5 inhibits the progression of prostate cancer is still not clear. In the present study, we identified how KLF5 and tumor necrosis factor α (TNFα) pathway, which can induce apoptosis in cancer, regulate each other in LNCaP prostate cancer cells. The expression of messenger RNA and protein was detected by real-time polymerase chain reaction assay and western blot analysis, respectively. To identify whether KLF5 regulates the activity of TNFα downstream pathway, we constructed a stable KLF5 knockdown or KLF5 overexpressing cell line with lentivirus-containing short hairpin RNA targeting KLF5 or full-length KLF5 in LNCaP cells. Cell apoptosis was determined through flow cytometry assay. In addition, the regulation of KLF5 on target gene transcription was detected by reporter luciferase activity assay, and the binding of KLF5 on target promoter was detected through oligonucleotides pull-down analysis. We found that TNFα induced the expression of KLF5 at both messenger RNA and protein levels; moreover, TNFα up-regulated KLF5 through TNF receptor 1 but not through TNF receptor 2 in LNCaP cells. Knockdown of KLF5 decreased apoptosis induced by TNFα, whereas cell apoptosis was increased by KLF5 overexpression. Consistently, expression of cleaved PARP and caspase-3 induced by TNFα was decreased by KLF5 knockdown, whereas it was increased by overexpressed KLF5. JNK activity is essential for the apoptosis induced by TNFα. We found that knockdown of KLF5 not only decreased the phosphorylation of JNK induced by TNFα, but also down-regulated the transcription of mitogen-activated protein kinase kinase 7 (MKK7), an upstream kinase of JNK, by binding to the MKK7 promoter. Our results indicate that KLF5 is an essential transcription regulator of MKK7 kinase and promotes the apoptosis induced by TNFα in LNCaP cells. Loss of KLF5 in prostate cancer may decrease cell response to TNFα-inducing apoptosis and facilitate cancer initiation and progression; moreover, KLF5 could be a potential molecular marker for predicting the effect of high-dose TNFα on tumor growth inhibition in prostate cancer.